Comment on: "Superscaling of Percolation on Rectangular Domains" 
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In 0, the authors show numerically that spanning 
and percolation probabilities in two-dimensional systems 
with different aspect ratios obey a form of "superscaling" . 
This scaling form makes it possible to relate the perco- 
lation properties of a system with one set of parameters 
(£, e, R), to a system with another set of parameters. 

In this comment, we would like to point out some dif- 
ficulties with their proposed scaling ansatz and suggest 
why this remained undetected in their numerical anal- 
ysis. Starting from the central result for the existence 
probability Eq. (8), one observes that it cannot account 
for Cardy's exact result Q, because it states that E p is 
independent of the aspect ratio R at the critical point, 
where e = 0. 

Moreover, a simple analysis shows that the proposed 
scaling form for E p does not behave as expected in the 
limit of large R. This can be seen as follows: The re- 
lation E p (L,e,R) = E p (Lu- a/vt ,e,Ru) follows directly 
from the scaling assumption for u > 1. The left hand 
side describes the probability of finding a cluster that 
spans any two opposite sides of a system of size LR x L 
at bond density p = e + p c , while the right hand 
side describes the same probability for a system of size 
LRu 1 ~~ a / yt xLu~ a / yt . Choosing p small enough such that 
E p (L, e, R) is very small, it is clear that it must be ex- 
ceeded at some point by E p (Lu~ a ^ Vt , e, Ru) in the limit 
of large u. 

Similar problems apply to the percolation probability 
P, discussed around Eq. (10) in pj. Using our ear- 
lier results we could verify that the scaling ansatz 
(10) does not apply at e = 0, see Fig. ^ Also, while 
P(L,e,R) — P(LR,e, i? _1 ), this gives for the scaling 
function F in P(L,e,R) cx {L Vt R b )~ x F(eL Vt R b ) that 
F(l) = R(. 2b -v*) x F(RV 1 -- 2h ), which leads to a non-trivial 
scaling function only if b = y t /2 = 3/8, far from b = 0.05 



We suggest that these inconsistencies did not show up 
in the numerical analysis because of the way in which 
the authors "correct for finite-size effects". After intro- 
ducing this correction in Eq. (9), their data analysis is 
based on an e = p — p c in the scaling function shifted by 
a small amount to e' = p — p' c (L, R) where p' c (L, R) is de- 
fined implicitly by E P (L, p' c (L, R) - p c , R) = E p (L, 0, 1). 
However, this shift is not a finite size correction because, 
regardless of the size, it is a necessary adjustment in order 
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FIG. 1: Percolation probability at p = p c for bond per- 
colation, system size 30 000i? 1/2 x 30 0007?~ 1/2 . The full line 

shows a comparison to Eq. (10) in Q, P(30 000R~ 1/2 , 0, R) cx 
R -0(- yt /2+b) with yt = p = 5/ , 36 and b = Q5 



Although the shift vanishes in the thermodynamic 
limit, Yitcil^oo p' c — p c = 0, it remains crucial; the dif- 
ference between the values of the observable with and 
without shift does not vanish in the thermodynamic 
limit, but converges to a finite constant, for example 
limz^oo E p (L,p' c - Pc ,R) - E p (L,0,R) ^ if R ^ 1. 
This is possible because limx^oo E p (L, p — p c , R) is dis- 
continuous at p — p c = 0. 

Allowing for such a shift undermines the notion of 
universality: In fact, there is a p' c (L, R) that deviates 
from p c only by Q(L~ Vt ) such that E p (L,p' c - p c ,R) 
or P(L,p' c — Pc, R) is equal to any arbitrary constant 
< c < 1. 

What the authors actually show is that, for exam- 
ple, E p (L,e,R) cx F((e + Ae(L, R))L Vt R a ) where Ae = 
p' c — Pc, which is in fact a function of system size and 
aspect ratio. This limitation of their result becomes even 
clearer in the other scaling form they suggest which takes 
"into account higher order corrections to the scaling", 
E p {L,e,R) cx F(co{L,R)+pc 1 {L 1 R) + p 2 c 2 (L,R)). This 
form, while interesting in itself, is not a form of scaling 
and therefore should not be called "superscaling" . 
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